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(54) BURNER AND OPERATING METHOD THEREFOR 

(57)Abstract: 

PURPOSE: To reduce pilot fuel and to decrease NOx by supplying 
combustion gas of a pilot nozzle toward between two adjacent main 
nozzles. 

CONSTITUTION: Each premixing main nozzle 4 has a main swirler 7 
of the same swirling direction. Thus, premixed gas 13 of the two 
adjacent nozzles 4 is opposed at swirling flows at an intermediate 
position thereof and collided with one another. As a result, mixing of 
fuel and the air is expedited between the adjacent nozzles 4. A fuel 
injection hole 12 from a pilot nozzle 3 is set to this part. In this 
manner, since combustion gas 1 1 of the nozzle 3 is supplied to the 
part in which the premixing is expedited, the combustion is stabilized. 
Thus, stable combustion is performed even if a small quantity of pilot 
fuel is supplied, and hence the pilot fuel can be reduced. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Claim 1]In a burner which equips the burner central part of a gas turbine with a diffusive-burning type pilot 
nozzle and two or more premixing type main nozzles which have a swirler of respectively same turning 
direction around it, A burner, wherein only the number of main nozzles establishes a fuel injection hole of a 
pilot nozzle in circumference shape and each fuel injection hole is turned in the middle of two adjoining main 
nozzles, respectively. 

[Claim 2]An operating method of a burner characterized by using a main nozzle alternately when carrying 
out partial load operation of the burner according to claim 1. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the burner provided with the premixing type main nozzle and 

the diffiisive-burning type pilot nozzle, burner, and operating method of a division gas turbine. 

[0002] 

[Description of the Prior Art]The burner made into the object of this invention is explained with reference to 
drawing 7 . According to drawing 7 , towards the combustion region of the container liner 2 of the burner 1, 
the pilot nozzle 3 is installed in the central part, and two or more main nozzles 4 are installed in the 
circumference of this pilot nozzle 3. 

[0003]The pilot nozzle 3 has two or more fuel injection holes, and the number and direction are set up 
arbitrarily. The corn 5 of the shape of a trumpet shape made to project is attached to the exit part of the 
pilot nozzle 3, and he is trying to expand the circulating flow field of the injected fuel from the pilot nozzle 3 
to it. The combustion stable also in the state with few amounts of pilot fuel by this is attained, and he is 
trying to reduce generating NOx by a pilot. 

[0004]The main swirler which gives the turning stream of a uniform direction to the air to which the 
numerals 6 are formed in the fuel pipe to the main nozzle 4, 7 is provided in each main nozzle 4, and each 
main nozzle 4 is supplied, and premixes air and fuel, and 8 are the pilot swirlers formed in the pilot nozzle. 
[0005] 

[Problem(s) to be Solved by the Invention]although low NOx formation is demanded strongly, a NOx yield is 
markedly alike and many diffusion flames are reduced to the burner 1 provided with the premixing type main 
nozzle 4 and the diffusive-burning type pilot nozzle 3 at the same time stabilization of the lean combustion 
of premixed air is attained, it has been a technical problem to attain stabilization of combustion. 
[0006]In the burner 1, when flame temperature falls locally, the technical problem that it will be generated by 
carbon monoxide (CO) and unburnt hydrocarbon (UHC), and will be discharged occurs. At the time of part 
load, a low temperature part arises and it especially becomes easy to generate CO and UHC. 
[0007]This invention was made in view of the above-mentioned situation, can reduce, the combustion gas, 
i.e., the diffusion flame, of a pilot nozzle, and can attain the stability of low NOx formation and combustion 
simultaneously, and an object of this invention is to provide a burner which the fall of the local flame 
temperature at the time of part load does not produce, and an operating method for the same. 
[0008] 
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[Means for Solving the Problem]ln a burner which equips the burner central part of a gas turbine with a 
diffusive-burning type pilot nozzle and two or more premixing type main nozzles which have a swirler of 
respectively same turning direction around it to the above-mentioned purpose according to this invention, 
Only the number of main nozzles establishes a fuel injection hole of a pilot nozzle in circumference shape, A 
burner, wherein each fuel injection hole is turned in the middle of two adjoining main nozzles, respectively is 
provided, and further, when carrying out partial load operation of the burner, an operating method of a 
burner using a main nozzle alternately is provided. 
[0009] 

[Function]As the diffusion flame from a pilot nozzle is efficiently supplied towards the middle where mixing 
with the fuel between two adjoining premixing type main nozzles and air is promoted, it enables it to reduce 
a diffusion flame conventionally according to the above-mentioned means. Even if it uses a main nozzle 
alternately at the time of part load, The combustion gas from the pilot nozzle supplied in the middle of two 
adjoining main nozzles avoids a direct interference of Hazama of the premixed flame which is burning from 
the main nozzle, and the air supplied from the main nozzle which is not burning, and is kept from falling flame 
temperature locally. 
[0010] 

[Example] Drawing 1 shows the entire configuration figure of the burner of a gas turbine, and drawing 2 
shows the A-A arrowed cross-section. The same numerals are given to the portion about composition, it is 
t drawing 1 ] the same as drawing 7 it, therefore same as what was shown in drawing 7 , and the details are 
omitted. The pilot flame holding area in which the numerals 9 are formed by the combustion gas (diffusion 
flame) from the pilot nozzle 3 in drawing 1 and drawing 2 , The main combustion region in which 10 is formed 
by the premixed flame from the main nozzle 4, and 1 1 are the fuel injection holes where only the combustion 
gas from the pilot nozzle 3 and the number as the main nozzle 4 with 12 [ same to the apical surface of the 
pilot nozzle 3 ] were formed in circumference shape. 

[0011]The degree theta 2 of fuel injection angle of the pilot nozzle 3 is set as 30 degrees - 45 degrees 
almost equal to it to the angle theta 1 of the corn 5 which aims at expansion of the circulating flow of the 
pilot flame holding area 9 being set as 35 degrees - 50 degrees. The duty to which it is made for the 
combustion gas 1 1 from the pilot nozzle 3 to reach easily between the premixing style supplied while aiming 
at expansion of circulating flow and circling from the main nozzle 4, and the premixing style supplied from 
the main nozzle 4 which adjoins this also has this corn 5. 

[0012]On the other hand, in order that the fuel and air from the main nozzle 4 can mix enough the physical 
relationship of the main nozzle 4 and the corn 5, the tip of the corn 5 is designed to the gas hole position of 
the main nozzle 4 become or more 1/2 downstream of the container liner diameter D at least. 
[0013]It is what showed typically what kind of operation the burner according [ drawing 3 and drawing 4 ] to 
this invention would carry out at the time of combustion, and drawing 3 shows the case at the time of a full 
load, and drawing 4 shows the case at the time of part load, respectively. 

[0014]Since each premixing type main nozzle 4 has the main swirler 7 of the same turning direction 
according to drawing 3 , a turning stream will counter and the premixed air 13 of the two adjoining main 
nozzles 4 will collide in those mid-position. For this reason, mixing with fuel and air will be promoted between 
the adjoining main nozzle 4 and the main nozzle 4. The fuel injection hole 12 of the pilot nozzle 3 is set as 
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this portion supply the combustion gas 1 1 from the pilot nozzle 3. Thus, since the combustion gas 1 1 of the 
pilot nozzle 3 is supplied to the portion by which premixing is promoted, it becomes possible [ combustion 
being stable, therefore also supplying a little pilot fuel ] to plan stable combustion. And since a diffusion 
flame will decrease, it becomes possible [ also suppressing NOx generating ] for pilot fuel to be reduced. 
[0015]In the result in which it experimented, stable combustion is obtained with the pilot fuel of the half of a 
conventional-type pilot nozzle, and, as for the NOx value, 15% of reduction is obtained simultaneously. 
[001 6]Next, he is trying to use the main nozzle 4 alternately at the time of part load according to drawing 4 . 
That is, he is trying to locate by turns the main nozzle 4a (the slash is attached) which is burning, and the 
main nozzle 4b (the slash is not attached) which is not burning. As for the main nozzle 4b which is not 
burning, air is supplied by cooling of that by which fuel is stopped, and other reasons. For this reason, this air 
interferes in the premixed flame of the main nozzle 4a which is burning, and flame temperature tries to 
become low locally with it. However, since the combustion gas 1 1 from the pilot nozzle 3 reaches between 
the premixed flame which is burning, and the air from the main nozzle 4b which is not burning and it is 
burning, The flame temperature of the premixed flame from the main nozzle 4a cannot fall locally, and 
premixed air can be burned, therefore generating of carbon monoxide CO or unburnt hydrocarbon UHC will 
be controlled. 

[0017]As for the size (flame length) of the radial direction of the combustion gas 1 1 from the pilot nozzle 3, 
in order to make the above operation effects more effective, it is desirable to have a size more than the 
diameter d of a pitch circle of the main nozzle 4. 

[001 8] Although the burner 1 was illustrated about the thing of the type with corn 5, it is needless to say that 
this invention can do so the effect that a thing without a corn and things other than eight of a graphic 
display of the number of the main nozzles 4 are also the same. 

[0019] Drawing 5 and drawing 6 are things [ the case of the conventional burner / effect / by the burner of 
this invention ], drawing 5 is a graph of CO-NOx and drawing 6 is a graph of UHC-NOx. It is shown that they 
are low CO and low UHC so that any graph has in the left the data in which the lower right was shown as the 
solid line of **, but drawing 5 and drawing 6 are coming on the left of the data of a conventional example, 
and it is shown that low CO, low UHC, and low NOx formation are attained conventionally. However, 
although the shape of a burner is the same as the conventional example of drawing 5 and drawing 6 , a fuel 
injection hole is data of what has a jet direction arbitrary at six pieces only a pilot nozzle. 
[0020] 

[Effect of the Invention]In this invention, the combustion gas of the pilot nozzle was supplied towards 
between a main nozzle and the main nozzles which adjoin this. 

Therefore, even if it reduced the combustion gas of the pilot nozzle, combustion was stabilized and low NOx 
formation became possible. 

[0021 ]In the combustion operation of the main nozzle in every other [ at the time of part load ] one, the fall 
of the local flame temperature of a premixed flame can be prevented, and discharge of CO and UHC can be 
reduced and prevented now. 
[Brief Description of the Drawings] 

[Drawing 1] It is a sectional view showing one example of the burner by this invention. 
[Drawing 2] It is an A~A arrowed cross-section figure of drawing 1 . 
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[Drawing 3] It is a mimetic diagram showing the situation of combustion of the burner by this invention. 
[Drawing 4] It is a mimetic diagram showing the situation of another combustion of the burner by this 
invention. 

[Drawing 5] It is a graph of CO-NOx which showed the effect of the burner by this invention. 
[Drawing 6] It is a graph of UHC-NOx which showed the effect of the burner by this invention. 
[Drawing 7] lt is a sectional view showing the example of the conventional burner. 
[Description of Notations] 

1 Burner 

2 Container liner 

3 Pilot nozzle 

4 Main nozzle 

9 Pilot flame holding area 

10 Main combustion region 

1 1 Combustion gas from a pilot nozzle 

12 Fuel iryection hole 

13 Premixed air 



[Translation done.] 
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